Serum amyloid A-luciferase transgenic mice: response to sepsis, acute arthritis, and contact hypersensitivity and the effects of proteasome inhibition.
Acute phase serum amyloid A proteins (A-SAAs) are multifunctional apolipoproteins produced in large amounts during the acute phase of an inflammation and also during the development of chronic inflammatory diseases. In this study we present a Saa1-luc transgenic mouse model in which SAA1 gene expression can be monitored by measuring luciferase activity using a noninvasive imaging system. When challenged with LPS, TNF-alpha, or IL-1beta, in vivo imaging of Saa1-luc mice showed a 1000- to 3000-fold induction of luciferase activity in the hepatic region that peaked 4-7 h after treatment. The induction of liver luciferase expression was consistent with an increase in SAA1 mRNA in the liver and a dramatic elevation of the serum SAA1 concentration. Ex vivo analyses revealed luciferase induction in many tissues, ranging from several-fold (brain) to >5000-fold (liver) after LPS or TNF-alpha treatment. Pretreatment of mice with the proteasome inhibitor bortezomib significantly suppressed LPS-induced SAA1 expression. These results suggested that proteasome inhibition, perhaps through the NF-kappaB signaling pathway, may regulate SAA1 expression. During the development of acute arthritis triggered by intra-articular administration of zymosan, SAA1 expression was induced both locally at the knee joint and systemically in the liver, and the induction was significantly suppressed by bortezomib. Induction of SAA1 expression was also demonstrated during contact hypersensitivity induced by topical application of oxazolone. These results suggest that both local and systemic induction of A-SAA occur during inflammation and may contribute to the pathogenesis of chronic inflammatory diseases associated with amyloid deposition.